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1. 
This invention relates to an improved process 

for the emulsion polymerization of unsaturated 
organic compounds and more particularly to an 
improved process of polymerizing vinyl, vinyli 
dene, and vinylene compounds to provide Syn 
thetic rubberlike materials. 

It is well known that unsaturated Organic com 
pounds, particularly those containing the vinyl 
group, may be advantageously polymerized in 
aqueous emulsion. Through use of the emulsion 
technique synthetic rubberlike materials have 
been prepared by polymerizing diolefins, halogen 
derivatives of diolefins, or other substituted diole 
fins or by interpolymerizing diolefins with other 
compounds containing a vinyl group such as 
styrene, acrylic acid esters, and acrylonitrile. 
Polymers such as polyvinyl halides, polyvinyl ace 
tate, polystyrene, polymethyl methacrylate, and 
various other addition polymers also have been 
prepared by polymerization in aqueous emulsion. 
Soaps of fatty acids commonly have been used 
as emulsifying agents for polymerizations of this 
type. 
The alkali metal salts of modified rosins and 

of modified rosin acids such as dehydroalbietic, 
dihydroabietic, and tetrahydroabietic acids have 
been used satisfactorily as emulsifying agents in 
the preparation of polymers by emulsion poly 
merization, but it has not been possible prior to 
the process in accordance with this invention to 
use as emulsifying agents the alkali metal Salts 
of natural rosins or of such acids as abietic acid 
contained therein without resorting to the use of 
excessive temperatures and amounts of catalyst. 
The presence of abietic acid, for example, in 
amounts up to about 2% in an otherwise Satis 
factory emulsifying agent has resulted in re 
tardation of the polymerization, and amounts of 
abietic acid above 2% have resulted in definite 
inhibition of such polymerizations. Prior to the 
present process, in other words, it has not been 
generally possible to utilize abietic and Similar 
natural rosin acids or natural rosins containing 
preponderant amounts of such acids as emulsi 
fying agents in the polymerization of vinyl, vi 
nylidene, and vinylene compounds. 
Now in accordance with this invention it has 

been found that the alkali metal salts of abietic 
and similar natural rosin acids and of natural 
rosins containing substantial amounts of these 
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acids may be successfully used as emulsifying 
agents in the emulsion polymerization of or 
ganic compounds containing the CH2=C- group 
by carrying out the polymerization in the pres 
ence of a catalyst comprising a tertiary organic 
hydroperoxide having more than five carbon 
atoms, an activator comprising a water-soluble 
heavy metal salt and an a-hydroxycarbonyl com 
pound, and an emulsifying agent comprising an 
alkali metal salt of a C20H3002 rosin acid. By the 
process in accordance with this invention the 
polymerization of vinyl, vinylidene, and vinylene 
compounds may be effected within reasonable 
lengths of time with the attainment of Satisfac 
tory yields of polymers. 

In carrying out the process in accordance with 
this invention the polymerization of vinyl, vinyli 
dene, and vinylene compounds is effected in the 
usual manner utilizing the well-known emulsion 
technique. However, the polymerization is ef 
fected in the presence of an alkali metal salt of 
a C20H3002 rosin acid as the emulsifying agent, 
and the catalyst utilized constitutes a tertiary 
organic hydroperoxide having more than five 
carbon atoms. There also is used an activator 
comprising a water-soluble heavy metal salt and 
an a-hydroxycarbonyl compound Such as a re 
ducing sugar. 
The following examples are illustrative of the 

preparation of polymers by emulsion polymeriza 
tion and the products thereof in accordance with 
this invention. All parts given in the examples 
represent parts by weight. 

EXAMPLE 1. 

A glass polymerization vessel was charged with 
5.0 parts of the sodium salt of commercial abietic 
acid, 0.51 part of a,a-dimethylbenzyl hydroper 
oxide, 0.5 part of fructose, 161.6 parts of water 
and 20.0 parts of an activating salt solution, each 
1.0 part of activating salt solution containing 
0.075 part of sodium pyrophosphate decahydrate, 
0.0042 part of ferric sulfate nonahydrate, 0.00019 
part of cobaltous chloride hexahydrate and 0.92 
part of distilled water. The polymerization ves 
sel then was charged with 25.0 parts of styrene, 
75.0 parts of butadiene-1,3 and 0.5 part of the 
mixture of primary mercaptains derived from 
Lorol, which is a commercial product containing 
primarily lauryl alcohol but also some higher and 
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lower aliphatic alcohols. The vessel was sealed, 
and its contents then were agitated at a tem 
perature of 40 C. for 7.0 hours. At the end of 
this time the resulting emulsion was run into an 
Open vessel containing 50 parts of a 2% aqueous 
Suspension of phenyl-6-naphthylamine and 10 
parts of a 2% aqueous hydroquinone solution, 
Stripped of the excess butadiene and precipitated 
by the addition of about 400 parts of a solution 

5 

4. 
for 9.3 hours, and each resulted in a 72% con 
Version of monomers to copolymer. 

EXAMPLE 6 
A glass polymerization vessel was charged with 

5.0 parts of the sodium salt of I wood rosin, 0.51 
part of a,a-dimethylbenzyl hydroperoxide, 0.5 part 
of fructose, 161.6 parts of water, 20.0 parts of the 
activating Salt Solution of Example 3, 25.0 parts 

containing 700 parts of sodium chloride and 0 of Styrene, 75.0 parts of butadiene-1,3 and 0.5 
about 46 parts of concentrated sulfuric acid dis- part of the mercaptain mixture of Example 1. 
Solved in about 2000 parts of water. The pre- The Vessel Was Sealed, its contents agitated at 40° 
cipitated copolymer was thoroughly washed with C. for 7.8 hours, and the resulting emulsion 
water until free of acid, then dried to constant Worked up as in Example 1. There was obtained 
weight. After correcting the total yield to allow 5 a butadiene-styrene copolymer in an amount rep 
for nonpolymer solids it was found that the resenting a 72% conversion of the monomers. 
actual conversion of monomers to copolymer was The above polymerization was essentially 
72%. duplicated with the exception of Some variations 

in regard to the particular reducing sugar used, 
EXAMPLE 2 20 the amount of the sugar, the amount of mercap 

The process of Example 1 was duplicated with tan modifier and the temperature of polymeriza 
the exception that the sodium salts of other tion. The pertinent data are summarized in 
natural rosin acid materials were Substituted as Table II. 
emuslifying agents for the Sodium salt of con- Table II 
mercial abietic acid. The results of these poly- 25 - 
merizations are given in Table I. Sugar Megaptain "E" Riaign Conversion 

Table I c (Parts) 865 (is) (Percent) 

Reaction Conversion 1. Glucose (9 part- 0.5 40 25 82 
Emulsifying Agent (as Sodium Salt) (E.) (Percent) 30 2. Iyer, sugar (0.1 0.4 50 5.3 74 

3. Invert sugar (0.2 
part)------------ 0.4 50 9.2 75 

1. WG Woodrosin 8.0 72 4. Invert sugar (0.5 
2. K. Woodrosin 8.5 72 part).------------ 0.4 50 4.5 72 
3. I Woodrosin- 8.1 72 5. Fructose (0.5 part). 0.4 50 3.5 69 
4. FF Wood rosin------------------------- 9.3 72 35 6. Lactose (1.0 part) - 0.5 40 24 76 

EXAMPLE 3 EXAMPLE 7 
A glass polymerization vessel was charged with The process of Example 6 was duplicated except 

5.0 parts of the Sodium salt of K. Wood rosin, 0.51 for the use of 100.0 parts of butadiene-1,3 in place 
part of a,a-dimethylbenzyl hydroperoxide, 0.5 40 of the mixture of butadiene-1,3 and styrene, the 
part of fructose, 161.6 parts of water and 20.0 use of invert Sugar instead of fructose, 0.4 part 
parts of an activating Salt solution, each 1.0 part instead of 0.5 part of the mercaptain modifier, and 
of the solution containing 0.075 part of sodium a temperature of 50° C. instead of 40° C. At the 
pyrophOSphate decahydrate, 0.0042 part of ferric end of 7.0 hours the conversion of monomer to 
sulfate nonahydrate and 0.92 part of distilled 45 polymer was 68%. 
Water. The polymerization vessel then was Both Styrene and methyl methacrylate were 
charged with 25.0 parts of styrene, 75.0 parts of polymerized under identical conditions with the 
butadiene-1,3 and 0.3 part of the mercaptain mix- exception that the mercaptain modifier was 
ture of Example 1. The vessel was sealed, its con- Omitted. After 3.0 hours the conversion of styrene 
tents agitated at 40° C. for 8.8 hours, and the re- 50 to polystyrene was 92%. In the methyl methac 
Sulting emulsion Worked up as in Example 1. It rylate polymerization the conversion to poly 
Was found that the conversion of monomers to methyl methacrylate was 46% at the end of 5.0 
Copolymer was 72%. hours. 

EXAMPLE 4 55 EXAMPLE 8 
The general procedure of Example 3 was foll- A glass polymerization vessel was charged with 

lowed using as emulsifying agent the sodium salt 5.0 parts of the Sodium salt of I wood rosin and 
of the crude rosin obtained by extracting pine 161.6 parts of water. To the resulting solution 
Wood. With benzene to give a Solution of rosin, Was added 0.71 part (7.6% active oxygen) of a 
turpentine, pine oil and benzene, and removing 60 commercial hydroperoxide mixture containing 
the volatile components of the solution by reduced 1,2-dimethylcyclopentyl, 1,3-dimethylcyclopentyl, 
preSSure distillation to give a residue of the crude methylcyclohexyl, dimethylcyclohexyl and some 
rosin. The Only other variation from the process hepty) and octyl hydroperoxides, 80% of the hy 
of Example 3 was in the use of 1.0 part instead of droperoxides of this mixture being naphthenic, 
the 0.51 part of a,a-dimethylbenzyl hydroperox- 65 80% of the hydroperoxy groups being attached to 
ide. At the end of 10.3 hours the conversion of tertiary carbon atoms, and the ratio of C7 to Ca 
monomers to the butadiene-styrene copolymer COmponents being 2:1. There then Were added 
was 62%. 0.5 part of fructose and 20.0 parts of an activating 

Salt Solution containing 1.5 parts of sodium pyro 
EXAMPLE 5 70 phosphate decahydrate, 0.0034 part of ferric sul 

The method of Example 3 was repeated using fate nonahydrate and 18.4 parts of distilled water. 
the Sodium Salts of WG gum rosin and K gun The polymerization vessel next was charged with 
roSin as emulsifying agents, and 0.5 part of the 25.0 parts of styrene, 75.0 parts of butadiene and 
mercaptain mixture aS modifying agent in each 0.4 part of the mercaptain mixture of Example 1. 
instance. Both polymerizations were carried out 75 The vessel was sealed, its contents agitated at 400 
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C. for 9.7 hours, and the resulting emulsion 
Worked up according to the procedure of Example 
1. There was obtained a butadiene-styrene 
COpolymer in an amount representing a 72% con 
Version of the monomers. 

EXAMPLE 9 

The procedure of Example 6 was duplicated 
With the exception that catalysts other than the 
a,a-dimethylbenzyl hydroperoxide were used. 
When 0.82 part of a,a-dimethyl-3,5-diisopropyl 
benzyl hydroperoxide was utilized, a 97% conver 
Sion to a butadiene-styrene copolymer was ob 
tained in 24 hours. The use of 0.39 part of tri 
ethylmethyl hydroperoxide (3-ethylamyl 3-hy 
droperoxide) gave a conversion of 71% in 10.2 
hours. 

EXAMPLE 10 
The procedure of Example 6 was followed with 

the exception that 0.1 part of a scorbic acid was 
Substituted for the 0.5 part of fructose. There 
was obtained a 59% conversion of monomers to 
copolymer in 25 hourSpolymerization time. Like 
Wise, the Substitution of 0.5 part of acetylacetone 
for the fructose led to a 49% conversion in 16.4 
hours. 
The process in accordance with this invention 

is carried out in the presence of an emulsifying 
agent Which is an alkali metal salt of a C20H300 
rosin acid. Exemplary of such acids are abietic, 
neOabietic, leWOpimaric, dextropimaric, and iso 
dextropinaric acids. The acids themselves may 
be used in the form of their alkali metal salts as 
the emulsifying agents in accordance with this 
invention although, as shown by most of the ex 
amples, there may be used natural rosin ma 
terials containing a preponderance of Such acids. 
From the standpoint of economy and convenience 
it is more advantageous to use the natural rosin 
material containing the C20H30O2 rosin acids. The 
rosin acid portion of tall oil also may be utilized 
as a Source of the C20H3002 rosii) acids. The al 
kali metal salts are prepared by neutralization of 
the C20H.30C2 roSin acids with an alkali metal 
compound basic in characteristics, such as the 
hydroxides and carbonates of Sodium and po 
taSSium. The concentration of the emulsifying 
agent; namely, the alkali imetal salt of a C20H30O2 
rosin acid, during the polymerization may be 
from about 1 to about 5%, preferably from about 
2 to about 3% in the aqueous phase. Based on 
the amount of monomers present the amount of 
emulsifying agent may be from about 1.5 to about 
10%, preferably from about 4 to about 6%. 
The catalysts which are operable in the poly 

merization process of this invention have been 
illustrated in the examples by ara-dimethylbenzyl 
hydrogeroxide, a,a-dinnethyl-3,5-diisopropylben 
Zyl hydroperoxide, triethylmethyl hydroperoxide, 
and the cominercial hydroperoxide mixture con 
taining 1,2-dimethylcyclopeintyl, 1,3-dimethylcy 
clopenity, methylcyclohexyl, dinnethylcyclohexyl, 
and some heptyi and octyl hydroperoxides. In 
general, however, the process in accordance with 
this invention may be carried out in the presence 
of any tertiary hydroperoxide having more than 
5 carbon atoms, but preferably between 6 and 30 
carbon atoms, and most desirably between 7 and 
15 carbon atoms. The tertiary hydroperoxides 
may be given the general formula of ROOH, in 
which R, may be any hydrocarbon radical con 
taining a tertiary carbon aton to which is at 
tached the hydroperoxy (-OOH) group. R, may 
be, for example, a saturated aliphatic hydrocar 
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6 
bon radical containing a tertiary carbon atom 
Such as the triethylmethyl radical in triethyl 
methyl hydroperoxide, a cycloaliphatic hydrocar 
bon radical such as the 1,3-dimethylcyclopenty 
radical in 1,3-dimethylcyclopentyll 1-hydroperox 
ide, or an aralkyl radical such as the a,a-di 
methylbenzyl radical in a,c-dimethylbenzyl hy 
droperoxide. From the standpoint of commer 
cial availability those hydroperoxides similar to 
a,a-dimethylbenzyl hydroperoxide are particu 
larly useful. The latter is illustrative of the gen 
eral class of hydroperoxides known as a,a-dialkyl 
arylmethyl, or aryl (dialkyl)methyl, hydroperox 
ideS. 
The a,a-dialkylarylmethyl hydroperoxides may 

be prepaired by the Oxidation of alkyl-substituted 
arOmatic organic compounds having the struc 
tural formula, 

R H 
N / 
C 

R? Yar 
in which R1 and R2 represent alkyl groups and 
Ar represents a Substituent selected from the 
group consisting of aryl and alkaryl groups. The 
oxidation may be carried out in the liquid phase 
utilizing air or molecular oxygen as the oxidiz 
ing agents. A preferred method of preparing 
these hydroperoxides involves the liquid phase 
Oxidation. Of the alkyl-substituted aromatic or 
ganic compounds having the above structural 
formula by passing an oxygen-containing gas 
through the compounds at a temperature between 
about 25° and about 95° C. in the presence of an 
aqueous alkali. The concentration of the aque 
ous alkali may be between about 1 and about 35% 
although it is preferable to use concentrations of 
about 2 to about 8%. Wigorous agitation is de 
Sirable during the oxidation reaction. 
AS illustrative of the alkyl-substituted aromatic 

organic compounds which may be oxidized, p 
cymene, Cunene, diisopropylbenzene, and sec 
butylbenzene may be mentioned. These con 
pounds lead to a,a-dimethyl-p-methylbenzyl, 
a,a-dimethylbenzyl, a,a-dimethyl-p-isopropylben 
Zyl, and a,c-ethylmethylbenzyl hydroperoxides, 
respectively. The aryl and alkaryl groups need 
not be derived from benzene, as is the case in the 
afore-mentioned compounds, for compounds con 
taining aromatic nuclei derived from naphtha 
lene, anthracene, phenanthrene, and the like also 
are operable When dissolved in a Suitable solvent 
during the oxidation. The aryl group may be 
Substituted with alkyl groups such as methyl, 
ethyl, propyl, isopropyl, butyl, isobutyl, Secondary 
butyl, tertiary butyl and the like, the same alkyl 
groups also being representative of R1 and R2 in 
the Structural formula. R1 and R2 may be either 
the same or different. 
The amount of hydroperoxide which may be 

used in accordance with this invention may be 
from about 0.2 to about 5.0% based on the mono 
mers, a desirable range being from about 0.3 to 
about 2.0%, and the preferable amount of hydro 
peroxide on this basis being from about 0.4 to 
about 1.0%. 
As shown by the examples the polymerizations 

are carried out in the presence of an activator 
comprising a water-soluble heavy metal salt and 
an a-hydroxycarbonyl compound such as a re 
ducing Sugar. The combination of the water 
soluble heavy metal salt and an a-hydroxycar 
bonyl compound constitutes What is known as a 
redox system, which is so called because of its 
property of catalyzing oxidation-reduction reac 
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tions. The usual redox system usually comprises 
a salt of a heavy metal Such as iron, cobalt, nickel, 
copper, silver, zinc, cadmium, mercury, chronium, 
manganese, or molybdenum associated with a 
complex-forming compound Such as a pyrophoS 
phate, oxalate, citrate, tartrate or Salicylate. The 
usual redox system therefore comprises essential 
ly a heavy metal complex wherein the ninetal is 
united to another element through coordinate 
covalences rather than by primary valences. 
The redox systern of this invention, however, 

also includes an a-hydroxycarbonyl compound 
or a compound behaving as an a-hydroxycas 
bonyl compound. Illustrative of these compounds 
have been those shown by the examples; name 
iy, fructose, glucose, lactose, acetylacetone and 
a scorbic acid, but additional cperable compounds 
include acetoin, propionoin, butyroin, iso 
butyroin, pivaloin and the like. In general, those 
aldehydes and ketones containing a hydroxyl 
group on an adjacent carbon atom in an alkyl 
chain, and having thereby in common the struc 
tural group 

OH. O. 

-C-C- 

are operable in the process of this invention, but 
the preferable a-hydroxy aldehydes and ketonies 
are found in the class of polyhydroxy aldehydes 
and ketones known as reduciing SugarS. 

Exemplary of the reducing Sugars which may 
be used in accordance with this invention are the 
monosaccharides, including aldotrioses Such as 
glycerose; ketotrioses such as dioxyacetone; 
aldotetroses such as erythrose and threose; 
ketotetroses such as erythrulose; aldopentOSes 
such as arabinose, xylose, lyxose, and ribose; 
ketopentoses such as araboketose and Xyloketose; 
aldohexoses such as glucose, galactose, nannose, 4 
gulose, idose, talose, allose and the like; 
ketohexoses such as fructose or levulose, SOrbose 
and the like; and other reducing Sugars includ 
ing the disaccharides and trisaccharides Such as 
matose, lactose and mannotriose. Also operable 
is the equinolecular mixture of fructose and 
glucose obtained through the hydrolysis of 
sucrose and known as invert Sugar. 

In the redox system used in accordance With 
this invention the preferable water-Soluble heavy 
metal salt is one derived from either ferric or 
ferrous iron. Based on the monomers the amount 
of heavy metal salt may be from about 0.0003 to 
about 1.0%, a highly useful range being from 
about 0.0003 to about 0.35%, and the preferable 
range being from about 0.01 to about 0.1%. Tike 
wise, the preferable reducing sugars are the keto 
sugars; particularly suitable is fructose. As illus 
trative of the a-hydroxycarbonyl compounds in 
general, the amount of the reducing Sugar based 
on the monomers may be from about 0.025 to 
about 4%, a preferable range on this basis be 
ing from about 0.2 to about 1%. Particularly ap 
plicable is an amount of Sugar based on the 
monomer of 0.5%. Compounds which may be advantageously 
polymerized in aqueous emulsion by means of the 
process of this invention include the conjugated 
butadienes such as butadiene-1,3, isoprene, 2,3- 
dimethyl butadiene-1,3, chloroprene, piperylene, 
monomer mixtures of two or more of these 
butadienes such as a mixture of butadiene-1,3 
and 2,3-dimethyl butadiene-1,3, and monomer 
mixtures of one or more of these conjugated 
butadienes with vinyl compounds such as styrene, 
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p-chlorostyrene, p-methoxystyrene, vinyl naph 
thalene, acrylic acid, acrylonitrile, methacrylo 
nitrile, methyl acryliate, methyl methacrylate, 
methyl vinyl ketone, methyl isopropenyl ketone, 
and the like. The process of this invention has 
been found to be particularly applicable in the 
preparation of the copolymers of butadiene and 
styrene or acrylonitrile, isoprene and Styrene or 
acrylonitrile, and other rubberlike copolymers 
as well as in the preparation of polymerS Such as 
polyvinyl chloride, polyvinyl acetate, polystyrene, 
polymethylmethacrylate, polyvinylidene chloride, 
polyvinyl pyridine, and the various other addition 
polymers which may be prepared by the emulsion 
technique. It is desirable, particularly in the 
polymerization of those compounds leading to 
synthetic rubberlike materials, that there be in 
cluded in the polymerization reaction mixture a 
nercaptain inodifier. The amount of modifier 
which may be utilized may be that conventionally 
used in Such polymerizations. It is desirable, 
however, that the mercaptain modifier be a 
tertiary mercaptain since, although primary mer 
captains, for example, give polymerization rates 
comparable to those obtained with a tertiary 
mercaptain, the latter give improved modification 
of the synthetic polymers. 
The polymerizations may generally be carried 

out under the Same reaction conditions known in 
the art for emulsion polymerization, for exami 
ple, concentration of reactants, temperature, 
pressure and the like. The temperature of the 
reaction may be varied from about 15° to about 
100° C., although the preferable range from the 
Standpoint of reaction rate is from about 40° to 
about 60° C. 
The process in accordance with this invention, 

using as emulsifying agents the alkali metal Salts 
of C20H2002 rosin acids, perimits the attainment 
of high yields in Satisfactory reaction times. 
Actually, it is possible utilizing the process in ac 
Cordance with this invention to obtain high yields 
of polymers in about one-half the reaction time 
involved in obtaining comparable yields of poly 
mers using some of the polymerization systems 
previously known to the art, for example, that 
using fatty agid Soaps as emulsifying agentS and 
potassium perSulfate as the Catalyst. The proc 
ess of this invention is particularly advantageous 
in that it permits utilization as emulsifying agents 
materials which are economical and which im 
part to the resulting polymerS desirable physical 
characteristics. In the preparation of rubber 
like polymers, for example, the retention within 
the polyners of the natural roSin materials aS 
a result of their coprecipitation with the poly 
mers during the Step of coagulating the emulsion 
results in polymers which have improved physi 
cal characteristicS Such as tack. 
What clair and desire to protect by Letters 

Patent, is: 
1. The process which comprises polymerizing 

in aqueous entusion an Organic COapound Which 
contains the CH2=CC group in the presence of 
a catalyst comprising a tertiary Organic hydro 
peroxide having between 7 and 15 carbon atonias, 
an activator comprising a Water-Soluble heavy 
metal Salt, and an a-hydroxycarbonyl compound, 
and an emulsifying agent comprising an alkali 
metal salt of a C20H3002 roSin acid. 

2. The process which comprises polymerizing 
in aqueous emulsion an organic compound which 
contains the CH2=C3 group in the presence of 
a catalyst comprising a tertiary organic hydro 
peroxide having between 7 and 15 carbon atoms, 
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an activator comprising a water-soluble heavy 
metal salt and a reducing Sugar, and an emulsi 
fying agent comprising an alkali metal Salt of a 
C20H3002 roSin acid. 

3. The process which comprises polymerizing 
in aqueous emulsion an organic compound which 
contains the CH2=C< group in the presence of 
a catalyst comprising an a,a-dialkylarylmethyl 
hydroperoxide having not more than 15 carbon 
atoms, an activator comprising a water-soluble 
heavy metal salt and a reducing Sugar, and an 
emulsifying agent comprising an alkali metal salt 
of a C20H30O2 rosin acid. 

4. The process which comprises polymerizing 
in aqueous emulsion an organic compound which 
contains the CH2=C3 group in the presence of 
a catalyst comprising a,c-dimethylbenzyl hydro 
peroxide, an activator comprising a water-soluble 
heavy metal Salt and a reducing Sugar, and an 
emulsifying agent comprising an alkali metal salt 
of a C20H20O2 rosin acid. 

5. The process which comprises polymerizing 
in aqueous emulsion an Organic compound which 
contains the CH2=C< group in the presence of 
a catalyst comprising a,a-dimethylbenzyl hydro 
peroxide, an activator comprising a water-soluble 
heavy metal Salt and a monosaccharide, and an 
emulsifying agent comprising an alkali metal 
Salt of a C20H80O2 rosin acid. 

6. The process which comprises polymerizing 
in a dueous emulsion an Organic compound which 
Contains the CH2=CC group in the presence of 
a catalyst comprising a,a-dimethylbenzyl hydro 
peroxide, an activator comprising a water-soluble 
heavy metal salt and a ketose, and an emulsify 
ing agent comprising an alkali metal salt of a 
C20H3002 IOsin acid. 

7. The process which comprises polymerizing 
in a queous emulsion an Organic compound which 
contains the CH2=C3 group in the presence of 
a catalyst comprising a,a-dimethylbenzyl hydro 
peroxide, an activator comprising a water-soluble 
heavy metal Salt and a ketohexose, and an emul 
Sifying agent Comprising an alkali metal salt of 
a C20H3002 roSin acid. 

8. The process which comprises polymerizing 
in a queous emulsion an organic compound which 
Contains the CH2=C3 group in the presence of a 
Catalyst comprising a,a-dimethylbenzyl hydro 
peroxide, an activator comprising a water-soluble 
heavy metal Salt and fructose, and an emulsify 
ing agent comprising an alkali metal salt of a 
C20H3002 roSin acid. 

9. The process which comprises polymerizing 
in aqueous emulsion an organic compound Which 
contains the CH2=C3 group in the presence of 
a Catalyst comprising a,a-dimethylbenzyl hydro 
peroxide, an activator comprising a water-soluble 
iron Salt and fructose, and an emulsifying agent 
comprising an alkali metal salt of a C20H80O2 
roSin acid. 

10. The process which comprises polymerizing 
in aqueous emulsion an Organic compound which 
contains the CH2=CC group in the presence of 
a catalyst comprising a tertiary, alkyl-substituted 
naphthene hydroperoxide having between 7 and 
15 carbon atoms, an activator comprising a 
Water-Soluble heavy metal salt and a reducing 
Sugar, and an emulsifying agent comprising an 
alkali metal salt of a C20H30O2 rosin acid. 

11. The process which comprises polymerizing 
in aqueous emulsion an organic compound which 
contains the CH2=C- group in the presence of 
a catalyst comprising a mixture of tertiary, alkyl 
Substituted cyclopentyl hydroperoxides having 
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10 
between 7 and 15 carbon atoms and tertiary 
alkyl-Substituted cyclohexyl hydroperoxides hav 
ing between 7 and 15 carbon atoms, an activator 
Comprising a water-soluble heavy metal salt and 
a reducing Sugar, and an emulsifying agent com 
prising an alkali metal Salt of a C20H80O2 roSin 
acid. 

12. The process which comprises polymerizing 
in aqueous emulsion an organic compound which 
contains the CH2=CC group in the presence of 
a catalyst Comprising a mixture of dimethylcy 
clopentyl, methylcyclohexyl and dimethylcyclo 
hexyl hydroperoxides, an activator comprising a 
Water-Soluble heavy metal salt and a reducing 
Sugar, and an emulsifying agent comprising an 
alkali metal Salt of a C20H30O2 rosin acid. 

13. The process which comprises polymerizing 
in aqueous emulsion an organic compound which 
Contains the CH2=C3 group in the presence of 
a catalyst comprising a mixture of dimethylcy 
clopentyl, methylcyclohexyl and dimethylcyclo 
hexyl hydroperoxides, an activator comprising a 
Water-Soluble heavy metal salt and an aldohex 
Ose, and an emulsifying agent comprising an 
alkali metal salt of a C20H80O2 rosin acid. 

14. The process which comprises polymerizing 
in aqueous emulsion an organic compound which 
Contains the CH2=C3 group in the presence of 
a catalyst comprising a mixture of dimethylcy 
clopentyl, methylcyclohexyl and dimethylcyclo 
hexyl hydroperoxides, an activator comprising a 
Water-Soluble heavy metal salt and glucose, and 
an emulsifying agent comprising an alkali metal 
Salt of a C20H3002 rosin acid. 

15. The process which comprises polymerizing 
in aqueous emulsion an organic compound which 
contains the CH2=CC group in the presence of 
a catalyst comprising a mixture of dimethylcy 
clopentyl, methylcyclohexyl and dimethylcyclo 
hexyl hydroperoxides, an activator comprising 
a mixture of water-soluble iron and cobalt salts 
and glucose, and an emulsifying agent compris 
ing an alkali metal salt of a C20H20O2 rosin acid. 

16. The process which comprises polymerizing 
in aqueous emulsion butadiene-1,3 in the pres 
ence of a catalyst comprising a,c-dimethylbenzyl 
hydroperoxide, an activator comprising a water 
Soluble iron salt and fructose, and an emulsifying 
agent comprising an alkali metal salt of a 
C20H30O2 rosin acid. 

17. The process which comprises copolymeriz 
ing in aqueous emulsion at least two organic 
compounds which contain the CH2=CC group 
in the presence of a catalyst comprising a tertiary 
Organic hydroperoxide having between 7 and 15 
carbon atoms, an activator comprising a water 
Soluble heavy metal salt and an a-hydroxycar 
bonyl compound, and an emulsifying agent com 
prising an alkali metal salt of a C20H20O2 rosin 
acid. 

18. The process which comprises copolymeriz 
ing in aqueous emulsion a mixture of butadi 
ene-1,3 and styrene in the presence of a catalyst 
comprising a tertiary organic hydroperoxide hav 
ing between 7 and 15 carbon atoms, an activator 
comprising a water-soluble heavy metal salt and 
a reducing Sugar, and an emulsifying agent com 
prising an alkali metal salt of a C20H30O2 rosin 
acid. 

19. A process for copolymerizing butadiene-13 
and styrene in aqueous emulsion in the presence 
of a,c-dimethylbenzyl hydroperoxide, a water 
Soluble iron Salt, a reducing sugar, a mercaptain 
modifier, and a rosin soap emulsifying agent, 
until a rubbery copolymer is obtained. 
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20. A process which comprises polymerizing an 
organic monomeric material comprising an 
unsaturated organic compound containing a 
CH=C< group in aqueous emulsion in the pres 
ence of a,a-dimethylbenzyl hydroperoxide, an 
organic reducing agent selected from the group 
consisting of aldoses and ketoses, a water-soluble 
iron Salt and a roSin Soap emulsifying agent until 
a polymer of Said monomeric material is ob 
tained. 

EDWIN J. WANDENBERG. 
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